Introduction
============

With the amendment to the German licensing regulations for doctors (ÄAppO) in 2002, an increase in the proportion of practical training, and at the same time a focus on practical examinations within medical studies, was fixed \[[@R1]\]. As required by these guidelines, teaching formats were adapted and an increasing number of practical components were integrated into many medical faculties. In accordance with the type of training, in a further step examination formats were adapted and the number of clinical-practical examinations increased \[[@R2]\]. In 2006 the demand for precise examination methods was taken up in Heidelberg by the committee for examinations of the Society for Medical Education (Gesellschaft für Medizinische Ausbildung (GMA) and the Centre of Excellence for Assessment Baden-Württemberg, and the need to adapt examination formats to teaching formats was presented in a policy paper entitled "Guidelines for Internal Faculty Proofs of Performance during Medical Studies" \[[@R3]\]. On the basis of the present generally accepted recommendations for the design of a high standard examination procedure, a discussion was set in motion in the Medical Faculty of the University of Ulm as to whether and to what extent a reorganisation of examination procedures should take place. It was decided that 2008 should be declared "examinations year", and, financed with tuition fees, that the staff in the Dean's Office for Examination Development should be given an additional post for a research assistant limited to 2 years \[[@R4]\]. It was further decided that the clinical and practical subjects should test the practical abilities of students after completing internships with an "OSCE" (objective structured clinical examination). A main factor in the choice of this examination format was that the OSCE is recognised as a standardised, valid and reliable method of examination and is already in use in many medical faculties \[[@R5]\], \[[@R6]\], \[[@R7]\]. Furthermore, it was possible to draw on experiences with this examination format as students had already been tested for many years with an OSCE both in emergency medicine and surgery in the medical faculty of the University of Ulm \[[@R8]\]. At the beginning of 2008, target agreements were sent by the office of the dean of studies to clinics and institutions. In them the dean of studies asked the clinics and institutions to prepare the adaptation of the examination format to the appropriate teaching format. Similar commitment was linked to the allocation of performance-related bonuses (LOM) for 2008, so that there was an incentive to make changes as quickly as possible.

The reform of the examination system was critically discussed in many institutes and clinics. As has been reported several times \[[@R5]\], \[[@R9]\], \[[@R10]\], \[[@R11]\], \[[@R12]\], \[[@R13]\], subjects with limited resources for teaching, in particular, were anxious about the immense effort involved in terms of personnel, and consequently also finance, when carrying out an OSCE. They at first showed reluctance to implement the examination method. In the Clinic for Neurology in the Medical Faculty of the University of Ulm, after a consideration of the expense in relation to the expected learning effect, it was decided to offer a practical examination for students. In the winter semester of 2009/2010, a pilot project took place with a group of 145 students. The project was evaluated by both teachers and students from an economic point of view with the emphasis on personnel control and acceptability of the examinations. Thus on the one hand a documented basis for optimisation of human resources for the OSCE in the neurological clinic is available. On the other hand the statement should establish a general idea of the personnel requirements for an OSCE with simulated patients, and thus provide a thorough decision-making aid for an economic examination form.

Method
======

The OSCE was planned and carried out in accordance with "Guidelines for Internal Faculty Proofs of Performance during Medical Studies" \[[@R3]\]. Two training course took place for the examiners before the OSCE in which on the one hand the OSCE was introduced as an examination procedure, and on the other a level of expectation for the examination questions defined together in advance were agreed upon. To this end the lecturer from the Clinic for Neurology demonstrated the clinical skills on a volunteer in a gradation ranging from minimum performance level to simply pass the stage, to a maximum performance level for very good results. The quality of performance was judged by the examiners, who each recommended a grade (ranging from 1-4). Correspondingly, an assessment (achieved/ not achieved) was made using a checklist and the sum of the points from the individual evaluation categories was compared with the grading. Finally, the assessments were put forward for discussion. Following the OSCE, examiners had a further meeting where the experiences with the individual examination tasks and the process of the exam were addressed. For the pre- and post-interview, four working hours (2 hours preparation/ 2 hours follow-up) were allotted.

The logistical tasks for the implementation of the exam were carried out by student assistants. In order to meet the demands of the pilot character, and to avoid delays in the procedure, the registration point for the examination was manned by twice the number student assistants. The evaluation of the examination results took place using "Klaus", evaluation software of the company Blubbsoft GmbH Berlin (<http://www.blubbsoft.de>).

After completion of the exam, the effort of the people involved with the operational area and content of each particular assignment was recorded, and complemented by the temporal dimension of the assignment. In this way it could be seen which tasks the each person carried out within which timeframe. Performance was accounted for respectively in full hours.

In the statement on examination workload all work stages -- from preparation through to implementation and evaluation of the OSCE were included.

For the calculation of personnel costs in Euros, an average was estimated (taking pay scales into consideration) from the salary code in line with each particular tariff agreement (see table 1 [(Tab. 1)](#T1){ref-type="fig"}), as per employment status. In a further step, the average employer costs per year for individual positions were divided by the annual working time. The working time required for an activity was then multiplied by each gross hourly rate. For those persons involved who were paid according to basic fee rates, the hourly rate was multiplied directly by working time. The calculation was made exclusively on the basis of time-related employer costs. Performance-related pay was, if present, excluded, as well as additional personnel costs or further expenses such as additional pay for extra hours and allowances.

The statement on personnel costs for conduction the OSCE (exam development and monitoring) in the office of the dean of studies and in the Clinic for Neurology was divided into three planning phases (preparation, implementation and evaluation). Both the research assistant for examination development in the Office of the Dean of Studies and the research assistant for the simulated patient programme and the burden involved were financed by tuition fees.

The calculation for the deployment of student assistants, the deployment of simulated patients and of the examiners was accounted for as an overall budget. The attendance of training courses, the time it took to conduct examinations, as well as papers after completion of the examination course were included. The examiners' salary codes are independent of the training and function of persons within their regular work (e.g. a position in the clinic). The calculation was made for the examination on the basis of these guidelines and the deployment plan in the Clinic for Neurology. Teaching staff with teaching commitments brought in from outside institutions for the examinations to simplify matters were remunerated according to the tariff agreement for doctors at university clinics (TA doctors), university clinics in the federal states, tariff area west. An average within the tariff for senior physicians was taken into consideration (Ä3). The logistical effort of the Clinic for Neurology's administration was also recorded as a flat sum. Included here were the effort involved in preparing the examination and the evaluation of the exam results using the software programme "Klaus".

The emphasis in this investigation was upon the calculation of personnel costs \[[@R14]\]. All necessary material costs^1^ were only taken into consideration if they were essential for the procurement of material relevant to personnel costs. This cost factor was visible in the statement on the content of work performance.

When assessing working time, the "pilot" character of the project had to be taken into consideration, which justified an increase in personnel for the logistical tasks, and included the development of the examination.

Description of the Examination Setting
--------------------------------------

The OSCE in neurology took place as part of the study of medicine within the course semester (8^th^ semester). Students went through four examination stages (see Figure 1 [(Fig. 1)](#F1){ref-type="fig"}) which were each occupied by one simulated patient. The problem definition included four different neurological examinations including the findings. The focus was on the examination of the patients. The exam tasks were chosen from the practical learning objectives of neurology. As a preparation for the exam, students on the Ulm learning platform medicine were provided with a handout. Videos with demonstrations of neurological examinations on patients were also available. Furthermore, students were given practical training as part of the teaching in the Ulm Clinic for Neurology and in cooperating institutions. Great emphasis had already been placed on consistent teaching. As both students and examiners were dealing with an OSCE in neurology for the first time, whilst an adaptation of both teaching and learning behaviour was occurring simultaneously, extensive preparation for the examination had to be provided. The Clinic for Neurology decided, therefore, to first test four selected examination tasks in order to gain initial experience with the examination format in a manageable framework. At the time of the examination, the students had no information on the content of their tasks, so that it can be assumed that they prepared themselves for all practical learning contents.

All examination stages were staffed by qualified examiners (specialist physicians, senior physicians, practicing neurologists). In four parallel courses (see figure 2 [(Fig. 2)](#F2){ref-type="fig"}), a total of 145 examinees were tested on the examination date. The length of the exam per examinee was 20 minutes in total, four minutes for each stage with one minute exchange time.

The following functionaries from the respective institutions were involved in the examination process: Dean of Studies Office (2 research assistants from the examination development/ simulated patient programme), Clinic for Neurology (2 lecturers, administration, 15 doctors as examiners), five external examiners, 19 simulated patients, 19 student assistants.

Almost all the logistical tasks necessary during the process of the OSCE (registration, timing, etc.) were completed by student assistants.

Focus Group Interview
---------------------

Directly following the OSCE, 40 students, ten per course (28 percent), were questioned about the exam in the form of a short interview (see figure 3 [(Fig. 3)](#F3){ref-type="fig"}). Questioning took place in defined regular intervals in parallel in the courses and took place on an individual basis only. Furthermore, following the OSCE all involved teachers/examiners were questioned on the examination situation. Questioning was carried out by the Dean of Studies Office and the Clinic for Neurology. Both groups were questioned about the acceptability of the examination, the learning effect and about learner and teacher behaviour. For the interview situation key, questions of a discursive and dialogue-based nature were developed \[[@R15]\], \[[@R16]\].

Results
=======

There is a detailed statement on personnel expenses involved in the development, implementation and evaluation of an OSCE, divided according to various aspects^2^. The overall expenses for personnel were 12,468 €. The amount for the clinic was calculated to be 9,576 €. Tuition fees to the amount 2,892 € were used for the fees for simulated patients and for both research assistants (examination development and simulated patient programme) (see table 2 [(Tab. 2)](#T2){ref-type="fig"}). In the conversion of the overall costs for 145 examinees, an amount of approximately 86 € per examinee was calculated.

If we divide the OSCE into three planning phases, then the following amounts were required: for planning 4,677 €; for implementation 5,625 €; for post-processing 2,166 € (see table 2 [(Tab. 2)](#T2){ref-type="fig"}).

For the use of simulated patients in the examination incl. training (training in two groups), the sum of 1,485 € was calculated (see table 3 [(Tab. 3)](#T3){ref-type="fig"}). The sum of 6,541 € was calculated for the use of examiners in the OSCE (see table 4 [(Tab. 4)](#T4){ref-type="fig"}). With two hours preparation and processing respectively at a cost factor of 3,290 €, the amount was about as high as that involved in implementing the examination.

The amount for supervision and monitoring was in total 3,340 €. 30 working hours were taken up with exam preparation in the clinic, almost as much time as was required for the development of the exam (see table 5 [(Tab. 5)](#T5){ref-type="fig"}). The deployment of student assistants incurred costs for training and the deployment of personnel of 946 €, which were born by the clinic (see table 6 [(Tab. 6)](#T6){ref-type="fig"}). For he administration and evaluation of the examination using the programme "Klaus", and for other material acquisition in the area of responsibility of the clinic administration, 156 Euros were calculated for eight working hours (see table 6 [(Tab. 6)](#T6){ref-type="fig"}).

Focus Group Interview
---------------------

All those students questioned experienced the exam situation as pleasant, and emphasised the added benefit of the examination thanks to the practical exercises before the examination. It was further stated that the examinations were prepared for in learning groups and the practical methods of investigation were practised on learning partners. In addition, practical knowledge was intensified by theoretical knowledge from text books. Students adjudged the examination overall to be fair and comprehensibly structured. The time allowed for the tasks in the separate stages was described as sufficient. The intensive preparation for the examination by teachers (video with neurological methods of investigation, practically orientated handout, practical instructions, and tutorials) was highly appreciated. All those students questioned were in favour of keeping the examination format.

The interview with 16 examiners also resulted in a similarly overall positive picture. In particular the structured form of the examination with the provision of checklists facilitated the fair and transparent assessment of examinees. The timeframe for the tasks and the evaluation of the examination was adjudged appropriate. A need was recognised for a stronger standardisation of the neurological methods of investigation in order in future to offer more uniform practices at the various training locations. The average for students' exam performance was 7,64 points, with a possible total of 8 points. Students thus exhibited above average performance.

Discussion
==========

The results of the evaluation show that the costs for an OSCE are high with a total expenditure of 12,468 €. The question for discussion is which areas should be reduced in the number of hours, or indeed could be cut, following the experiences gained from the pilot project, and for which tasks fewer qualified personnel could be used. In the event of the implementation of another OSCE with continued contact with the same persons, considerably fewer training schedules both for student assistants and for examiners will be necessary in the preparation phase, and thus the preparation costs will fall. In order to reduce costs further, it would also be possible with a detailed description of tasks to entrust the structure of the course to the student assistants and thus reduce the high expenses for qualified personnel. Furthermore, fewer personnel are required for the logistical work during the implementation of the examinations. For example, only two student assistants per course are necessary for exam registration and the timing of the exam stage changes. The proportion of costs for the review procedure on the exam content should, however, be retained, and for the optimisation of interrater reliability should in fact even be raised. The time required for consistent evaluation schemes through a review by external examiners requires sufficient development time, and it has been shown that sufficient time must be allowed for the establishment of consistent evaluation standards as an essential quality characteristic of examinations \[[@R3]\]. Differences in the evaluation procedures which exist due to the distance of the training centres and the individual methods of investigation can be reduced in this way, thus increasing the uniformity and also the legal certainty of performance evaluation.

In order to secure a common horizon of expectation for the evaluation of students' performance, a direct demonstration of the task and exemplary evaluation are again advisable immediately before the exam.

It should also be considered whether the use of simulated patients with a budget of 1,485 € is appropriate to the content of the tasks. Stages with no communicative elements can also be staffed by persons with less training. It should be considered whether student assistants might not be used as simulated patients for the testing of neurological investigations. In as far as communicative elements should be integrated into the OSCE, considerably more time must be provided for the training of simulated patients.

If only the costs for the development of the exam and monitoring in the preparatory phase are taken into account, then the process of carrying out several exam courses proves successful. In this way the time involved in the purely logistical effort of training the examiners is reduced. However, it must then be guaranteed that enough examiners (in this case 16 doctors) can be used for the examination. As well was clinic personnel, it is consequently advisable to schedule in external personnel and, for example, external habilitated persons with teaching duties, too.

In order to achieve further savings in personnel costs for logistical tasks it must be further considered whether different subjects could be merged into one course. In this way the work involved could be reduced not only for one subject, but all preparatory work could be spread amongst several contact persons. It should nevertheless be remembered that the examination time per examinee, depending on the number of stages, increases, and a good coordination of subjects must follow in order that the pressure of examination is not set too high. For a smooth exam procedure planning, meetings between contact persons must also be incorporated. In as far as the subject areas do not take on the coordination themselves, personnel must be scheduled in for those tasks connected with it which must be additionally calculated. Here it is necessary to plan ahead and, for example, to set up central service departments for a simulated patient programme and exam development on an ongoing basis.

What is positive in the cost report is the low amount for personnel costs for the evaluation of the exam. The use of the evaluation tool "Klaus" proved successful. Thanks to the good training for the examiners it was possible to automatically evaluate the answer sheets almost without any need for adjustments, and then to transfer the responsibility for the calculation of grades to the clinic administration. Not least the intended reliability of the exam must be considered when calculating an OSCE. For a good exam, 10 to 14 OSCE stages are recommended \[[@R17]\]. As a result of the increase in the number of examination tasks resulting from an extension of the examination and the time required for preparation and processing for the pre- and post-review, more personnel per stage are required. The implementation of the OSCE alone results in an increase of approximately 5,233.40 Euros (Footnote), with a longer period of time for those involved (8 hours)^3^.

The times for information events on the logistical process of the OSCE, on the other hand, generally remained the same. For the electronic evaluation of the exams, an insignificant discrepancy of about 234 € occurs, depending of the number of exam papers.

When planning the examination, imputed sizes and quality demands of an exam must therefore be given good consideration, and potentially conflicting interests reconciled.

Results have shown that students rapidly adjust to the required course contents and thus the examination has a strong "assessment drives learning" effect. The evaluation of the exam confirms as a whole that the examination method is especially suitable for achieving valid examination results, and also has positive an effect on teaching, as a consensus was recognised due to increased coordination by the teachers on course content.

The high degree of acceptance of the examination format by those students asked and the above average exam results speak in favour of maintaining the examination format.

Calculation of Personnel Costs for an OSCE
------------------------------------------

The results show expenditure for personnel of an OSCE as planned and implemented at the Ulm Clinic for Neurology. On the basis of the data presented in this paper, it is possible to transfer these results according to a corresponding pattern. The results show personnel expenditure for an OSCE as planned and implemented in the Ulm Clinic for Neurology. On the basis of the data collected in this paper, a transfer to one's own exam situation can result according to a predetermined pattern. For the preparation of a calculation, basic data have to be collected on the planned examination. These basic data allow for a concrete calculation of personnel costs, under the restriction of average values (see figure 4 [(Fig. 4)](#F4){ref-type="fig"}).

Conclusion
==========

With the retrospective quantative cost report for personnel, an efficient deployment planning for a further OCSE in the Ulm Clinic for Neurology is now possible where individual areas can be reduced within the overall volume. With the detailed documentation of the job steps in the individual planning phases, it is possible to make decisions as to whether the form of work carried out for the planning of the exam was necessary. With an exact distribution of tasks when conducting a new OSCE, a precise calculation adjusted to the monetary framework and individual needs can be achieved. With the help of this cost report, subject areas planning a pilot project are better able to estimate the financial framework of an examination with simulated patients. Using the calculation procedure (see figure 4 [(Fig. 4)](#F4){ref-type="fig"}) and the tariff table (see table 1 [(Tab. 1)](#T1){ref-type="fig"}), a calculation can be made which is adjusted to its own needs. The high approval rating of the examination and the positive exam results also create the motivation for a continued interest in this resource-intensive examination format.

Notes
=====

^1^ At the Medical Faculty of the University of Ulm the costs for the deployment of student assistants and simulated patients are budgeted as "material costs" or "administrative expenses". For this purpose both items were entered as personnel costs in the cost report.

^2^ Result: When using the data it must be remembered that to a large extent these were calculated on the basis of mean values. The actual costs, therefore, may lie well below or above the specified values, depending of actual employment status (e.g. pay scale) of the person. Only the use of student assistants and simulated patients could be precisely accounted for and could be used as a secure basis for further use. All other data serve under the restrictions referred to as guidelines.

^3^ The higher staff requirement was projected based upon the four-stage OSCEs. 20 examiners and 19 student assistants were calculated. After each round of examinations a break of ten minutes was provided.
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